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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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DETAILED ACTION 



Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 07/27/2007 has been 
considered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-3, 6, and 7 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Swager (US 20020040805 A1). 

4. Regarding claim 1, Swager discloses a functional molecular element 
comprising: a molecule (para 0073) with permittivity anisotropy and/or a dipole moment; 
a metal ion (para 0066); and a conjugated molecule (para 0064), wherein the molecule 
with permittivity anisotropy and/or the dipole moment and the conjugated molecule form 
a complex with the metal ion, and wherein conductivity of the conjugated molecule is 
changed (para 0062) by changing the orientation of the molecule with the permittivity 
anisotropy and/or the dipole moment by the action of the electric field.. 
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5. Regarding claim 2, Swager discloses a functional molecular element according 
to claim 1 (see above), wherein the molecule (para 0073) with the permittivity anisotropy 
and/or the dipole moment is a Lewis base molecule. 

6. Regarding claim 3, Swager discloses a functional molecular element according 
to claim 1 (see above), wherein the metal ion (para 0066) is a Lewis acid. 

7. Regarding claim 6, Swager discloses a functional molecular element according 
to claim 1 (see above), wherein the conjugated molecule is polypyrrole (para 0066). 

8. Regarding claim 7, Swager discloses a functional molecular element according 
to claim 1 (see above), wherein the molecule with the permittivity anisotropy and/or the 
dipole moment is 4-pentyl-4'-cyanobiphenyl (para 0073). 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swager (US 20020040805 A1). 

1 1 . Regarding claim 8, Swager discloses a functional molecular element according 
to claim 1 (see above). Swager does not disclose expressly that the metal ion is a silver 
ion. However, Swager teaches that the metal ion can be a transition metal ion (claim 
16). It would have been obvious at the time of invention to a person of ordinary skill in 
the art to choose a silver ion as the metal ion in the functional molecular element of 
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Swager. The motivation would have been that silver is a well-known transition metal ion 
(para 0126). 

12. Claims 11-13 and 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Swager (US 20020040805 A1) in view of Koma (US 5608556). 

1 3. Regarding claim 1 1 , Swager discloses a functional molecular device, 
comprising: a molecule (para 0073) with permittivity anisotropy and/or a dipole moment; 
a metal ion (para 0066); a conjugated molecule (para 0064), the molecule with 
permittivity anisotropy and/or the dipole moment and the conjugated molecule forming a 
complex with the metal ion; and an input/output means (para 0053) for the conjugated 
molecule, wherein a conductive path is formed by the conjugated molecule (Swager 
para 0064) and the conductivity of the conductive path is controlled (Swager para 0063) 
by the orientation of the molecule with the permittivity anisotropy and/or the dipole 
moment. Although Swager discloses that an orientation of the molecule with the 
permittivity anisotropy and/or the dipole moment is changed (para 0063) by an action of 
an electric field (the molecule-scale field intrinsic to charge transfer), Swager does not 
disclose expressly an electric field applying means that applies an electric field to the 
molecule with permittivity anisotropy and/or the dipole moment and that the conductivity 
of the conductive path is controlled by changing the electric field that acts upon the 
molecule with the pemriittivity anisotropy and/or the dipole moment, Koma discloses an 
electric field applying means that applies an electric field to a molecule with permittivity 
anisotropy and/or the dipole moment (column 3 lines 25-32). Swager and Koma are 
analogous art because they are from the same field of endeavor, devices using liquid 
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crystal molecules. It would have been obvious at the time of invention to a person of 
ordinary skill in the art to add the electric field applying means that applies an electric 
field to the molecule with permittivity anisotropy and/or the dipole moment of Koma to 
the device of Swager. The motivation for doing so would have been to control the 
orientation of the molecules (Koma column 3 lines 25-32). 

14. Regarding claim 12, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield the functional 
molecular device according to claim 1 1 (see above), wherein the input/output means 
inputs and outputs electrons (Swager para 0052). 

1 5. Regarding claim 1 3, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield the functional 
molecular device according to claim 1 1 (see above). Swager discloses that the metal 
ion (para 0066) and the conjugated molecule (para 0064) are disposed at least between 
opposing electrodes (para 0053), and an output corresponding to the electric field is 
taken from at least one of the opposing electrodes. Swager does not disclose expressly 
that the molecule with pemiittivity anisotropy and/or the dipole moment is oriented on an 
electrode for applying the electric field. Koma discloses that a molecule (figure 4, 41 ) 
with permittivity anisotropy and/or the dipole moment is oriented on an electrode (figure 
4, 22) for applying an electric field. Swager and Koma are analogous art because they 
are from the same field of endeavor, devices using liquid crystal molecules. It would 
have been obvious at the time of invention to a person of ordinary skill in the art to 
orient the molecule with pemiittivity anisotropy and/or the dipole moment in the device 
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of Swager on an electrode for applying the electric field, as taught by Koma. The 
motivation for doing so would have been to control the orientation of the molecules 
(Koma column 3 lines 25-32). 



31 34 32 33a 30 
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Koma Figure 4 

1 6. Regarding claim 1 6, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield the functional 
molecular device according to claim 1 1 (see above). Although Swager discloses that an 
orientation of the molecule with the permittivity anisotropy and/or the dipole moment is 
changed (para 0063) by an action of an electric field (the molecule-scale field intrinsic to 
charge transfer), Swager does not disclose expressly an electric field applying means, 
that applies an electric field to the molecule with permittivity anisotropy and/or the dipole 
moment, wherein by changing the electric field that acts upon the molecule with 
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permittivity anisotropy and/or the dipole moment, the positional relationship of the 
molecule with respect to an orientation of the electric field, the angle between the 
molecule and the conjugated molecule, an acting position of the metal ion, or a three- 
dimensional structure of the complex changes. Koma discloses an electric field 
applying means that applies an electric field to a molecule with permittivity anisotropy 
and/or the dipole moment (column 3 lines 25-32). Swager and Koma are analogous art 
because they are from the same field of endeavor, devices using liquid crystal 
molecules. It would have been obvious at the time of invention to a person of ordinary 
skill in the art to add the electric field applying means that applies an electric field to the 
molecule with pemriittivity anisotropy and/or the dipole moment of Koma to the device of 
Swager such that by changing the electric field that acts upon the molecule with 
permittivity anisotropy and/or the dipole moment, the positional relationship of the 
molecule with respect to an orientation of the electric field, the angle between the 
molecule and the conjugated molecule, an acting position of the metal ion, or a three- 
dimensional structure of the complex changes. The motivation for doing so would have 
been to control the orientation of the molecules (Koma column 3 lines 25-32). 
1 7. Regarding claim 1 7, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield a functional 
molecular device according to claim 1 1 (see above), wherein a layer of the conjugated 
-molecule and a layer of the molecule (Swager para 0073) with permittivity anisotropy 
and/or the dipole moment form a multilayer structure (Swager para 0062). 



Application/Control Number: 10/540,237 Page 8 

Art Unit: 2824 

18. Regarding claim 18. it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield a functional 
molecular device according to claim 17 (see above). Swager discloses that second and 
third electrodes (figure 26, 152 and 153) are fomned on a substrate (figure 26, 151) so 
as to not contact one another and that the laminated structure (of para 0062 and 0073 
in the place of figure 26, 155) is disposed at least between the second electrode and the 
third electrode. Swager does not disclose that the substrate is an insulating layer 
provided on a first electrode and that a fourth electrode is provided directly, or via an 
insulating layer, on the layer of the molecule with permittivity anisotropy and/or the 
dipole moment of the multilayer structure. Koma discloses a substrate (figure 4, 23) . 
that is an insulating layer provided on an electrode (figure 4, 22) and that another 
electrode (figure 4, 32) is provided directly, or via an insulating layer, on a layer of a 
molecule (figure 4, 41 ) with permittivity anisotropy and/or the dipole moment of the 
multilayer structure. Swager and Koma are analogous art because they are from the 
same field of endeavor, devices using liquid crystals. It would have been obvious at the 
time of invention to a person of ordinary skill in the art to add Koma's substrate that is 
an insulating layer provided on an electrode and another electrode provided directly, or 
via an insulating layer, on a layer of a molecule (figure 4, 41) with permittivity anisotropy 
and/or the dipole moment of the multilayer structure to the device of Swager. The 
motivation for doing so would have been to control the orientation of the molecules 
(Koma column 3 lines 25-32). 
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19. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Swager (US 20020040805 A1) In view of Koma (US 5608556) and in further view of 
Shanks (US 4109241). 

20. Regarding claim 15, it would have been obvious at the time of invention to a 
person of ordinary skill in the art to combine Swager and Koma to yield a functional 
molecular device according to claim 1 1 (see above). Swager does not disclose 
expressly the application of a high frequency electric field. Shanks teaches the use of a 
high frequency electric field (column 4 lines 45-50). Swager and Shanks are analogous 
art because they are from the same field of endeavor, devices using liquid crystal 
molecules. It would have been obvious at the time of invention to a person of ordinary 
skill in the art to apply a high frequency electric field in the device of claim 1 1 . The 
motivation for doing so would have been to exceed the relaxation time of the liquid 
crystal (Shanks column 4 lines 45-50). 

Response to Arguments 

21 . Applicant's arguments filed 07/25/2007 have been fully considered but they are 
not persuasive. 

22. Applicant argues that changing the orientation of a molecule by charge transfer is 
not "by the action of an electric field," even though charge transfer occurs by the action 
of an electric field on the molecular scale. The interpretation of charge transfer as an 
action of an electric field can be excluded by claiming that the action of an electric field 
is an external electric force on the molecule. 
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23. Applicant argues that sharing a common technological material, liquid crystals, 
does not establish Swager and Koma as analogous art. While it is always possible to 
define mutually exclusive fields of endeavor, it is reasonable to presume that one of 
ordinary skill in the art of liquid crystals would be aware of both references and 
cognizant of reasons to combine them. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

When responding to this office action, applicants are advised to provide the 
examiner with the line numbers and page numbers in the application and/or references 
cited to assist the examiner in locating appropriate paragraphs. 

Any inquiry conceming this communication or earlier communications from the 
examiner should be directed to Michael Lulls whose telephone number is (571) 272- 
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9015. The examiner can normally be reached on 8:30 AM to 5:00 PM Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Elms can .be reached on (571 ) 272-1869. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomiation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ML 

01 October 2007 
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